With the increasingly advanced treatments offered in veterinary medicine, the need to evaluate not only the treatment itself but also the implications of the treatment for the welfare of the animal has become more apparent. Follow-up studies are important sources of information for veterinarians concerning the potential outcome of a treatment and some of these studies include a statement concerning the welfare of the animal involved. In veterinary medicine the concept of animal welfare is often equated to health status, but it is important to distinguish between the success of the treatment in restricted terms, i.e. the health aspects; and the success in more global terms, i.e. how the general welfare of the animal is during and after the treatment.
Introduction
Veterinary medicine, in particular small animal practice, offers increasingly advanced medical treatments of the animal patients. Typically, more systematic evaluations of the success of a treatment are done by follow-up studies, where the owners of the animal patients and perhaps also the veterinarian provide information about the outcome of the treatment and whether side effects and complications were observed. But even though a treatment is successful, the general welfare of the animal involved may still be severely affected by the treatment, possible side effects or even the
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This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 3 medical condition itself. The use of more sophisticated treatments underlines the need to evaluate not only the success of the treatment itself but also the implications of the illness and treatment for the general welfare of the animal. Therefore the need for animal welfare assessments in a veterinary context and development of proper instruments for this assessment has become more apparent (Wojciechowska and Hewson, 2005) .
Follow-up studies are important sources of information for veterinarians concerning the potential outcome of a treatment and besides serving as a basis for advances in veterinary medicine, they may play an important role when giving advice to and preparing other owners facing similar treatment options for their animal. Some of these studies consider the animal's "welfare" or "quality of life", but in veterinary medicine the concept of "quality of life" is often equated to health status (McMillan, 2000) , and "quality of life" assessments in a veterinary context thus typically focus on assessment of health (McMillan, 2000; Wojciechowska et al., 2005b) . In their study, Skurla et al. (2000) asked separate questions about welfare and health, and although factors such as health and pain can have a profound impact on welfare (McMillan, 2003; Wiseman-Orr et al., 2004) , the concept of welfare is generally thought of as more than health when used in applied ethology (Dawkins, 1980) and may involve more aspects of an animal's life in relation to animal care (McMillan, 2003) .
If the evaluation of animal welfare in a follow-up study is focused too narrowly on clinical aspects such as the treatment and possible complications, it may fail to identify other aspects of the animal's life, which may be affected by the disease and/or treatment. One could then end up with a conclusion where the treatment was considered successful and the welfare acceptable, but -although the patient didn't die -one might overlook the fact that the animal still suffered or experienced difficulties. It is therefore important to distinguish between the success of the treatment in restricted terms, i.e. the health aspects; and the success in more global terms, i.e. how the general welfare of the animal is during and after the treatment. For example, a follow-up study on leg amputations in dogs could from a health point of view only consider healing of the amputation site, time to adjust and functionality, and ignore potential changes in social behaviour e.g. in relation to other dogs. A broad approach to assessment of animal
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From an ethological point of view the fact that some follow-up studies include evaluations of animal welfare is of interest -in particular as the approach to this evaluation seems to pay little attention to aspects beyond a health assessment. Thus animal welfare assessments in a veterinary context may be perceived as having a potential for development -possibly in collaboration with the field of applied ethology. Seen from a more general point of view the approaches to welfare assessment in a veterinary context may be very important as these have implications for the usefulness of such studies as a basis for advice.
The aim of this paper is first to analyse the approaches of follow-up studies to assessment of animal welfare in a veterinary context, when such studies go beyond the purely clinical aspects and lead to more general statements about of animal welfare. Secondly, the implication of these approaches for the use of such studies as a basis for veterinary advice will be discussed. Finally, examples are made to suggest development of animal welfare assessment in a veterinary context, drawing upon the field of ethology.
Materials and methods
The analysis concerned only papers that made an explicit contribution to the assessment of animal welfare beyond the clinical evaluation of the treatment in question (although success of a given treatment, potential side-effects and complications will obviously also affect animal welfare).
Therefore, papers concerning follow-up studies have been included only when making a direct reference to the state of the animal by the words "quality of life", "welfare" or "well-being". This criterion was chosen, as the use of these terms implies that the conclusions of the papers can be perceived as reflecting a broader welfare assessment than just an evaluation of the treatment success.
A literature search revealed 32 papers on follow-up studies from small animal practice, concerning more than one animal and published in English (Table 1) . There are no standardised frameworks for
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As the purpose of this paper was to look at the nature of approaches to welfare assessment, a qualitative analysis was chosen. In addition to this, when appropriate, the proportions of the findings within the material were noted. The papers were analysed for the following factors:
1. Choice of terminology concerning welfare-related concepts referred to in the paper. It was recorded whether or not the terms used were defined, and if so, whether reference was made to definitions of similar terms in philosophy, ethology or human medicine.
2. The specific parameters used to assess animal welfare. It was also noted whether global questions were asked as these may be used to support the evaluation of animal welfare.
3. The persons or other sources involved in the assessment of animal welfare.
For the purpose of this paper the term "welfare" will be used, as this is the most widely used in an ethological context for evaluations relating to the state of the animal. It will be considered equal to "quality of life", "health-related quality of life" and "well-being", and will in some cases be used also when making reference to authors who speak about these other terms.
Results
The findings from the 32 papers included in the analysis have been summarised in Table 1 
Lord and Podell, 1999
Snelling and Edwards, 2003 QoL -
Watson and Herrtage, 1998 QoL - 
Use of terminology and definitions
The vast majority of papers used the term "quality of life" (30/94%), only few talked about "wellbeing" (4/13%) and "welfare" (1/3%). Some papers used more than one term. Only in 4 papers (13%) did the authors offer some specification about their understanding of the term "quality of life", by relating this concept to pain (Bateman et al., 1994) , by definition as owners' perception of certain aspects (Craven et al., 2004) , by providing criteria for response categories (Brissot et al., 2004) or by identifying questions in a questionnaire used for the welfare assessment (Lord and Podell, 1999) . No reference was made in any of the papers to definitions of "welfare" or "quality of life" presented and discussed in other contexts.
Assessing animal welfare
Typically, the parameters used for assessment in follow-up studies are directly or indirectly related to the particular disease and treatment being evaluated. Thus, they generally reflect a veterinary assessment including both medical and behavioural observations. It could thus be argued that they were all health-related parameters. However, even though the changes observed may all be healthrelated, some of the parameters themselves still have the potential to provide information relating to a broader and more general welfare assessment.
The first grouping of parameters reflected whether or not these were considered by the authors of this paper to be primarily of relevance to the clinical assessment. Clinical assessment parameters were defined as parameters that would be of interest when evaluating an illness/treatment, and in nature would be specific to the illness/treatment in question. These were categorised as parameters relating to "Clinical aspects".
The other parameters, although also reflecting consequences of an illness/treatment, had the potential to contribute to a broader welfare assessment and were similar to the behavioural parameters typically used in an ethological context. These parameters thus relate to both clinical aspects and a general animal welfare assessment. Because the approach to a general welfare assessment is of particular interest in this paper and for the sake of simplicity, these parameters will be referred to as parameters relating to a "General welfare assessment". Both of these main categories were divided further in several subcategories. An overview of the main and subcategories and examples of the parameters included in these categories is presented in Table 2 .
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This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 11 The main and subcategories were generated on the basis of the parameters used in the studies. There are other possible ways of categorising the parameters, and the choice made here is to some extent based on a subjective judgement. This approach, however, has the advantage of allowing the evaluations as they are presented in the studies determine the nature of the categories. The parameters concerning pain could for example have been considered part of "Implications" but were put in a separate "Pain" subcategory as, when included in the studies, this aspect was often given a lot of attention. Bateman et al. (1994) use a pain score system as part of the welfare assessment, and the general importance of pain in veterinary medicine is emphasized by the development of pain assessment tools (e.g. Holton et al., 2001 (acute pain); Hielm-Björkman et al.,
2003 (chronic pain) and Hudson et al., 2004 (pain and lameness) ). Due to the diversity of medical conditions, treatments and assessments dealt with in the papers, no clear-cut distinction could be made in and across all cases between parameters assigned to the "Treatment" and "Implications" categories. However, as the parameters concerning a general welfare assessment are of primary
This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 12 interest for the purpose of this paper, such clarity in distinction of the clinical parameters was considered less important. Finally, it could be argued, that some of the parameters in the general welfare assessment category, depending on the medical condition could just as well be considered part of the clinical parameters, e.g. depression (for animals suffering from toxicity) and activity level (for animals suffering from lameness). All parameters in the main category relating to general welfare assessment do, however, have the potential to be part of a broader welfare assessment regardless of their clinical context in a particular study, and thus were consistently put in this main category when recognised.
When it was unclear whether a question could be interpreted as relating to one or another subcategory, all possible response categories have been marked in Table 1 , e.g. when Meyer et al. (1999) ask owners about observations of "abnormal behaviour", the responses could reflect observations concerning "Functionality", "Social behaviour" and/or "Mental state". The same marking approach was used when authors used multiple parameters to assess one aspect, e.g. a pain score system based on "appetite", "activity level" and "lameness" (Bateman et al., 1994 ) elicited marks in the subcategories "Implications" (appetite), "Pain" (scoring), "Functionality" (activity level and lameness) and "Social behaviour" (activity level). The subcategories have been marked regardless of whether the parameters were brought up by the authors themselves or by the owner responses as reported by the authors.
The proportion of studies including one or more parameters from each subcategory is illustrated in Fig. 1 . Parameters from the main category "Clinical aspects" have been included most often. In 12 studies (38%) these parameters are the only specific parameters used. In some studies parameters concerning "Functionality" (6/19%) are included as well. Only 6 studies (19%) include parameters from all subcategories of the general welfare assessment ("Functionality", "Social behaviour" and "Mental state"), and in 18 studies (56%) neither "Social behaviour" parameters nor "Mental state" parameters have been used.
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Fig. 1: Percentage of studies including one or more parameters from each subcategory
It is important to keep in mind that not all subcategories in the main category "Clinical parameters" may be relevant to all studies. In contrast, parameters from all subcategories of the main category "General welfare assessment" can be considered relevant to all studies with an interest in assessing animal welfare. The distribution in Fig. 1 is therefore not relevant for comparison between the subcategories of the clinical parameters, but only for comparison between the two main categories and for getting an overview of the representation of parameters for general welfare assessment.
Conclusions about the importance of a certain aspect for assessing animal welfare may be influenced by the relative amount of information about that aspect included in the assessment (Wojciechowska et al., 2005a) . Unfortunately, a more detailed recording, e.g. for comparison of the number of parameters used in each (sub-) category could not be done as the level of detail offered in the papers concerning the parameters varies extensively. It is the authors' impression though, that in general the parameters relating to clinical aspects are more numerous and detailed than the parameters relating to a general animal welfare assessment, which -if used at all -are often crude. 
Global questions
Global questions are asked to get an overall assessment e.g. of welfare (Fayers and Machin, 2000) .
Such questions can relate to the owner's satisfaction with the outcome, decision to treat, the animal's welfare, whether the owners would do it again and would recommend the treatment to others, or owners may be asked to rate the animal's welfare on a scale and perhaps compare the welfare before, during and after treatment. Of the studies reported here 25 (78%) make use of global questions for the welfare assessment. In 10 studies (31%) the global question(s) are the only support for the welfare assessment besides the clinical parameters. In 2 studies (6%) neither global questions nor parameters concerning a general welfare assessment are used.
Persons involved
In most studies (31/97%) the assessment of animal welfare was based on or supported by owner reports. In many studies, a veterinary assessment (19/59%) or notes from medical records (5/16%) were also included. Thus the same study could make use of more than one source of information.
The veterinarian(s) involved in the assessment could be the one currently treating the animal, a specialist, the referring vet or a combination of these. No studies made use of an independent person for the assessment, although this possibility was suggested in one of the papers (Mellanby et al., 2003) .
Discussion
The assessment of animal welfare is a complex matter. It involves many scientific disciplines and can be done by a variety of approaches. Already the choice in this paper to mainly use the term "welfare" may raise a question of whether this is the same or different from e.g. "quality of life", "health-related quality of life" or "well-being". None of these terms have been clearly defined, and there is no consensus on what aspects of an assessment may be covered in the context of one rather than the other.
The majority of the papers in this analysis use the term "quality of life". No papers comment on the choice of terminology, but one explanation for this choice could be that when veterinarians carry out follow-up studies they look for inspiration in human medicine where the term "quality of life" is
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This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 15 the phrase typically used. Indeed, some papers make direct reference to assessment of quality of life in similar human medical conditions (Bateman et al., 1994; Skurla et al., 2000; Oyama et al., 2001; Mellanby et al., 2003) . The assessment of human quality of life and animal welfare may certainly have a lot in common. However, due to e.g. the differences in biology and ability to self-report there are also important differences (see McMillan (2000) and Wojciechowska and Hewson (2005) for discussions on assessment by proxy). If the assumption above is correct, i.e. that veterinarians do seek inspiration in human medicine, there may be a lack of awareness within the veterinary community about the ethological approaches to assessment of animal welfare -knowledge that could be beneficial in a veterinary context. Defining and assessing "welfare" or "(health-related) quality of life" has been the focus of several papers within philosophy (e.g. Griffin, 1986; Sandøe, 1996; Sandøe, 1999; Appleby and Sandøe, 2002) , ethology and veterinary medicine (e.g. Webster, 1994; Broom, 1996; Duncan and Fraser, 1997; McMillan, 2000; Scott et al., 2001; Fraser, 2003; Scott et al., 2003; Wojciechowska and Hewson, 2005) and human medicine (e.g. Bowling, 1997; Dijkers, 1999; Fayers and Machin, 2000) . It could therefore be expected that references to this work would be made when using these terms in a veterinary contexts. However, only four papers offered some information about what was meant by "quality of life" (Bateman et al., 1994; Lord and Podell, 1999; Brissot et al., 2004; Craven et al., 2004) In a veterinary context the underlying framework for assessing animal welfare may be different from the typical ethological study as the animal is usually affected by some medical condition or treatment. Naturally, evaluation of the condition or treatment will primarily be based on parameters relating directly to clinical aspects. However, to make a full welfare assessment parameters reflecting all three subcategories of the "General welfare assessment" will be necessary, although obviously the nature, breath, depth and detail of parameters from each subcategory will depend on The use of global questions allows the responder to define e.g. "welfare" in a way that is personally meaningful (Fayers and Machin, 2000) , an approach typically used in veterinary medicine (McMillan, 2000) . There is, however, disagreement about the whether asking such questions is useful (Fayers and Machin, 2000) . Owners' responses to questions about their satisfaction may very well relate to the perceived welfare of the animal, but a number of other aspects may be reflected in the responses as well (Carberry and Harvey, 1987) . Using owner satisfaction with the treatment as a measure of animal welfare is thus questionable. Furthermore, if the owner does not consider complications and side effects important (although they are present) these may not affect their responses. The lack of direct association between satisfaction and presence of complications is demonstrated clearly in two studies with high satisfaction rates despite also reporting high rates of complications (Oyama et al., 2001; Mellanby et al., 2003) . The majority of follow-up studies in this analysis used global questions to support the welfare assessment (78%), and in 31% of the studies this was the only support besides the clinical parameters. One could argue that the potential variation in owner interpretations of global questions could reflect that of the general dog or cat owner population, and as such having an overall percentage of satisfied owners would be a useful guideline. However, for the individual owner facing the decision to perhaps let their animal proceed with a certain treatment it can be important to know the basis for conclusions regarding the animal's welfare, i.e. more specifically to know what to expect. Global questions concerning the welfare of the animal will therefore usually not be sufficient. Giving more specific questions and reporting the answers in the articles makes it possible for the readers to draw their own conclusions.
In almost all studies (97%) the welfare assessments are made by the owner of the animalsometimes complemented by assessments done by veterinarians or notes from medical records. One potential problem with this approach is that owners and vets may perceive a problem (Bauer et al., 1992) or its impact on animal welfare (Fox et al., 1997 ) differently, leaving room for different interpretations. Another problem is that notes in medical records may have been made from a different perspective and for a different purpose than that of a follow-up study, and thus these may not provide all the information that could have been relevant for the context of the study. In the
This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 17 follow-up studies analysed here veterinarians and owners could assess different aspects of welfare (when both being part of the assessment). Naturally, the veterinarian would typically assess the clinical parameters, but these are often supported by owner reports. Information from owners may provide important additional information, e.g. Mallery et al. (1999) found great variation between information given by owners and from medical records; and the time to recover, as determined by owners, was on average twice as long as the length of veterinary treatment (Rochlitz, 2004) . It may thus be necessary to include both to get a fuller picture.
No papers mention whether the questionnaires used for owner assessment have been validated before the follow-up study. Some papers report additional comments made by owners (Bauer et al., 1992; Fox et al., 1997; Kirpensteijn et al., 1999; Skurla et al., 2000; Malik et al., 2001; Mellanby et al., 2003) . When given this option, owners may volunteer much more detailed information -and sometimes of a different nature -than what seemed to be the intention with the original question. Two papers (which did not meet the inclusion criteria for the analysis here) demonstrate this point very well. Withrow and Hirsch (1979) asked owners about the animal's performance after amputation of a leg. The authors state that all owners replied that after adjustment the animal was as active and happy as before the amputation. The owners' comments to this question as presented by the authors further provide information on aspects concerning "Treatment" (time to recover), "Functionality" (ability to hunt, swim, run, jump), "Social behaviour" (outcome of fights), and "Mental state" (changes in personality). Likewise, Carberry and Harvey (1987) Another potential problem relating to owner and veterinary assessment of welfare is that neither the owner nor the veterinarian may have sufficient knowledge to make a full welfare assessment. It has been claimed that making a welfare assessment requires knowledge about the biology and
This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 18 behaviour of the species assessed; the methods used by the animals to cope with difficulties; the species-specific responses to illness, pain and distress, and signs that coping is failing, as well as the environmental and social factors that modify these behaviours (Broom and Johnson, 1993; Mench and Mason, 1997; Wojciechowska et al., 2005a) . Knowledge is recognised as a factor amongst many that may influence the owner's welfare assessment (Rochlitz, 2004) , and while owners have been found to be able to observe behavioural disturbances (Wiseman-Orr et al., 2004) , they may be unable to distinguish e.g. degrees of lameness (Priddy et al., 2003) , or may even misinterpret their animal's behaviour (Wojciechowska et al., 2005a) . Veterinarians can assess the animal's physical health, but often rely on owner reports for assessment of behaviour and mental state. Without the necessary ethological knowledge, the owner may be able to report but not interpret the behaviour correctly -and neither may the veterinarians (Wojciechowska and Hewson, 2005) . Specialised knowledge about ethology is only to a limited extent, if at all, part of the veterinary curriculum.
Veterinarians are trained to consider the health and physical needs of animals rather than behavioural and mental aspects (Wojciechowska et al., 2005a) . While illness can have a negative impact on welfare, the absence of illness does not necessarily mean that welfare is good (Wojciechowska et al., 2005b) , and emphasising physical health and ignoring behavioural and mental aspects in the welfare assessment puts the veterinary assessment at risk of being incomplete (Wojciechowska and Hewson, 2005) . In relation to promotion of a behaviour wellness concept in veterinary practice, Hetts et al. (2004) point out that training in the basics of animal behaviour is often lacking in the veterinary curriculum and they list as a requirement the education of veterinarians in basic applied ethology. The question therefore is whether veterinarians have the necessary ethological knowledge to make a full welfare assessment, and one could argue that they are educated primarily to recognise signs of failure to cope when these lead to pathological conditions. The "knowledge factor" may therefore play a part also in the questionnaire design and assessment made by the veterinarian. One implication of this potential lack of knowledge is a possibility for both owners and veterinarians to overlook or misinterpret signs of poor welfare.
A final potential problem is that both the owner and the veterinarian may have an interest in a positive outcome of the welfare assessment. For the owner it may be hard to face having put the animal through a treatment which was perhaps expensive and not entirely successful and therefore it may be tempting, maybe subconsciously, to support their choice of treatment by downplaying any
This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 19 difficulties observed. The veterinarians involved are often those whose field of expertise is the treatment in question. A negative assessment could have implications for the justification of treatments that perhaps hold a potential for suffering and for the promotion of that particular field of work.
Implications
The results of this analysis have severe implications for the usefulness of follow-up studies as a basis for advice in the veterinary clinic. The lack of definitions, the choice of parameters and the knowledge and perspectives of those making the assessment leave the reader with a lot of room for interpretation. Adding to this, it is uncertain whether the questionnaires used for owner assessment have been validated before being used in the studies. These aspects raise a problem concerning the validity of the studies -although animal welfare may be considered, the values and scientific basis for the assessment are unclear and leave room for doubts about what is actually assessed. An additional problem is that from an ethological point of view the choice of parameters may be considered inadequate for making a sensitive welfare assessment, i.e. with sufficient breadth, depth and detail. Finally, the assessors' professional and personal involvement and potential desires for a positive outcome may introduce a bias in the assessment, and one could question whether conclusions about animal welfare in follow-up studies are impartial. The value of follow-up studies as a basis for advice for other veterinarians in practice depends on the general applicability of the conclusions -the veterinarian facing a pet owner asking for advice regarding a certain treatment may be faced with other circumstances or understandings of welfare than that of a relevant study.
Transparency and validation of welfare assessment instruments are therefore important to enable readers to consider the conclusions of the studies in their proper context. An important point to consider is how representative the findings in this analysis are of the welfare assessments made in a veterinary context and in particular of assessments made in relation to follow-up studies. The studies included in this analysis show great variation in the approaches to welfare assessment, but the findings concerning the lack of definitions and specific parameters for assessing welfare support the findings of McMillan (2000) in a review of the use of the term "quality of life" in veterinary medicine. The studies analysed in this paper were expected to include
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This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 20 a welfare assessment because the words "welfare", "quality of life" and "well-being" were mentioned. This assumption may of course be wrong and indeed, the authors do not necessarily mention these terms as part of the follow-up study's purpose. It is possible however, that the assumption is correct, but that the understanding in a veterinary context of what is necessary to include in a welfare assessment is different from the understanding typically seen in an ethological context. Whether such a possible difference could reflect a conscious choice on the veterinarians' part or a lack of awareness about the approaches used in applied ethology is unknown. In a recent newsletter the Federation of Veterinarians of Europe (FVE, 2005) stated that, "only the veterinary profession possesses the knowledge and skills necessary for the assessment of animal welfare, the identification of the causes of poor welfare and the recommendations to correct it". The claim is made in a different context than the focus of this paper, there may be cultural differences between e.g. Europe and the U.S.A., and many veterinarians may disagree (including the one co-authoring this paper), still, as a statement from a European veterinary organisation, it reflects a quite disturbing disregard for the knowledge and experience held in the field of applied ethology.
Instruments for animal welfare assessment
In human medicine a number of instruments have been developed for general assessments (generic instruments) as well as for use in relation to specific medical conditions (Fayers and Machin, 2000) .
In recent years a few instruments for assessment of animal welfare in a veterinary context have also been developed for general welfare assessment (Hartmann and Kuffer, 1997; McMillan, 2003; Wojciechowska et al., 2005a; Wojciechowska et al., 2005b) and disease-specific welfare assessment (Wiseman-Orr et al., 2004 (chronic pain); Freeman et al., 2005 (cardiac disease); Yazbek and Fantoni, 2005 (pain secondary to cancer)). Some of the instruments have been through a validation processes. (It is beyond the scope of this paper to evaluate the quality of these instruments, but see Wojciechowska and Hewson (2005) for discussion on validation of some of the instruments). Compared to the follow-up studies analysed in this paper, these instruments and the pain instruments mentioned earlier (Holton et al., 2001; Hielm-Björkman et al., 2003; Hudson et al., 2004) are generally more recent and present more nuances regarding animal welfare assessments, i.e. most of them use multiple parameters from the "Functionality", "Social behaviour" and "Mental state" categories. Still, there is a need for more sensitive (Mellanby et al., 2003) and systematic This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 21 (Wojciechowska et al., 2005a) instruments to assess welfare in a veterinary context. Apparently the development of animal welfare assessment instruments for use in veterinary medicine is only in its infancy and the sources listed above are probably just the first of many to come.
A call for ethologists
Only a few veterinary follow-up studies consider animal welfare at all. Furthermore, there are no standardised ways to assess welfare in these studies. Developing validated standardised instruments could be beneficial for a standardised evaluation of diseases and treatments (Bateman et al., 1994; Yazbek and Fantoni, 2005) , they would allow comparison between studies on similar medical conditions, and they could help veterinarians and pet owners in decision-making processes (Wojciechowska and Hewson, 2005) . As part of this, research is needed on the influences of individual factors (Wojciechowska and Hewson, 2005; Yazbek and Fantoni, 2005) , and particularities of specific diseases (Yazbek and Fantoni, 2005) .
Here veterinary medicine can clearly benefit from the expertise and experiences held in the field of applied ethology. Ethologists can offer thorough knowledge about animal behaviour and experience with instruments for detailed animal behaviour and welfare assessment. Veterinarians specialised in the medical condition evaluated typically carry out the follow-up studies. Although ethology is taught at some veterinary universities and some veterinarians have studied ethology at a later stage, it is doubtful whether veterinarians, alongside their medical expertise, will have the same level of expertise and detailed knowledge about animal behaviour and welfare as an ethologist. An obvious way forward would therefore be to involve ethologists in welfare assessments in a veterinary context. In addition, the ethologist would typically have a more impartial position than the veterinarian and the animal owner. This could help reducing a potential bias in design. Also, assessments may benefit from more independent observers (Mellanby et al., 2003) .
Potential contributions from ethology
Ethology can contribute to developing the quality of welfare assessments in follow-up studies in several ways. First, contributions could be made concerning the implications of welfare definitions for welfare assessments, which could help clarify what was considered important for animal This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 22 welfare. Secondly, parameters and assessment tools for more sensitive animal welfare assessments could be developed and validated. Such instruments could be useful both when evaluating a particular treatment in a scientific context and when evaluating the situation for an individual animal in either prospective or retrospective follow-up studies. They might also be a helpful support for the practising veterinarian doing welfare assessments on a daily basis in the clinic.
Typically a wide range of behaviours and signals are studied in ethological welfare assessments (see e.g. Mills et al., 2003; Schilder and van den Borg, 2004) . Using a wide range of behaviours makes it possible to assess more nuances of the state of the animal. The respective behaviours and signals have to have been validated in other more controlled situations. This approach contrasts with the one seen in most of the analysed follow-up studies where only very restricted ranges of behaviours, if any, are used. Investigations that have studied the different approaches to assessments show that a more comprehensive view will come to other conclusions than those reached using a more simple scale, even when the investigation has focused on a small part of welfare relevant behaviours, such as those related to pain (Hardie et al., 1997; Hielm-Björkman et al., 2003) . If the focus of assessment is more all encompassing, e.g. "welfare", it seems likely that the need for a variety of variables is even more pronounced. There are at least four main areas in which ethology might be of a special interest in a veterinary welfare assessment.
The first area is the use of spontaneously occurring behaviour to assess the subjective experiences of the animal. In ethology there is a strong tendency, and indeed recommendation, to use nonsubjective labels on animal behaviour (see e.g. Martin and Bateson's (1998) book on behavioural observations, p. 58). In the subsequent analysis of the behaviours they are, however, often interpreted in a more subjective way using words such as fear and frustration, words that denote subjective states. The approach used that goes the furthest in this direction is the one developed by Wemelsfelder and colleagues (e.g. Wemelsfelder et al., 2001 ) in which such words are used as direct interpretations of the state of the animal, bypassing quantitative measures; a methodology that may offer new approaches for animal welfare assessments in a veterinary context.
The second area deals with the use of behavioural tests, both functional and those used to assess the motivational or emotional state of the animal. Many of the tests are perhaps less appropriate when evaluating the treatment of the individual animal (since they often require special material or extra personnel), but they might be relevant tools for evaluating the effect of a given treatment in a research situation. Among the tests used to assess a range of response tendencies is the Swedish Dog Mentality test which has received some recent attention, both when it comes to external validation and repeatability etc. (Svartberg, 2005; Svartberg et al., 2005) . Other attempts at estimating the emotional predispositions of dogs include a questionnaire by Serpell and Hsu (2001) , and an experimental approach founded in human emotional theory (Sheppard and Mills, 2002) . As mentioned above the behavioural tests might in many cases be relevant for research e.g. evaluating the welfare consequences of a given treatment. In some cases simple behavioural tests might also be used, either by the owner or the veterinarian to evaluate the situation for an individual animal. There are however very few of these tests available and there is a real need for ethologists to help with the design of such tests for companion animals. For example, with reference to a system used in human patients Skurla et al. (2000) suggested the use of a survey prior to hip surgery in dogs and at various set times after, allowing the animal's condition before and after to be compared and possible deterioration over time to be identified. Kirpensteijn et al. (1999) mentioned that behaviour can change in dogs following limb amputation and suggested that a change in functional status may result in a lower position in the rank order when interacting with other dogs. They could not, however, determine the reason for the changes observed, and it is likely that ethologists would be able to contribute to further research on this matter. Indeed, Rochlitz (2004) pointed out that an objective way of assessing recovery following such amputations could be useful.
The third area of research in applied ethology that might prove useful is the integration of physiological measures in the two previous approaches to help assess and understand the state of the animal. There is extensive literature on this in farm animals but the area needs to be further developed for companion animals. Jankowski et al. (1998) considered the possibility of identifying hormonal and physiological changes caused by pain, due to cats' apparently subtle outwards signs of pain. But they found the clinical usefulness of the methods involved limited. The non-invasive methods that have been developed e.g. regarding salivary cortisol or heart rate may be of special interest in this context (see e.g. Väisänen et al., 2005) .
The final research area concerns the basic knowledge regarding the behaviour and welfare of companion animals. Although some is known about welfare assessment in dogs and cats, there is a need for further basic research on behaviour and welfare to identify the factors most relevant to a This is a post-print version of an article published in Applied Animal Behaviour Science by Elsevier For more articles on animal ethics, see www.animalethics.net 24 welfare assessment (Wojciechowska et al., 2005a) . The literature search on follow-up studies revealed only studies concerning dogs and cats. No studies on other companion animals, e.g. guinea pigs, hamsters, rabbits, birds and reptiles were identified. An obvious reason for this is probably that complicated veterinary procedures are not carried out in these species and thus there has not been a perceived need to conduct follow-up studies. At this point only limited information is available on welfare assessment in rodents, birds and reptiles (with the exception of studies in relation to laboratory animals, for an overview see e.g. Hawkins et al., 2004) . However, considering the increasing interest in keeping more exotic pets, and the advances in veterinary medicine it is likely that in the future there will be a need to address welfare concerns in relation to veterinary treatment in many different animals.
Conclusions
A search of the literature showed only a few follow-up studies in veterinary medicine that went beyond an evaluation of the medical condition and treatment, and considered animal welfare. The analysis of the follow-up studies that did explicitly consider animal welfare showed that due to a lack of definitions, a lack of sensitivity in the assessment and a potential bias, the general applicability of conclusions regarding animal welfare from follow-up studies could be limited. One implication of this is that these studies may have limited use as a basis for advice in the veterinary clinic.
Considering the increasingly advanced treatments offered in small animal practice, the need to evaluate not only the treatment itself but also the implications of the treatment for the general welfare of the animal can be expected to grow. In future work attention should be paid to definitions, a broader and more detailed animal welfare assessment, and a reduction of potential bias. The development of validated instruments could be beneficial and has begun, and the field of ethology and ethologists can make valuable contributions to this development. Improving the quality of welfare assessment in a veterinary context can be a new challenge for applied ethologists and can be of benefit to veterinary medicine, animals and their owners.
